Found.
Theory.
S'57 S'61 21 '64 21'73 There is, therefore, no reasonable doubt that the new salt is represented by the formula K 2 Pt(CSeN)o, and that it is strictly analogous to Buckton's sulphocyanate. An attempt to prepare gold salts resembling the sulphocyanates described by Clevet was only partially successful. When alcoholic solutions of potassium seleniocyanate and neutral gold chloride are mixed, a red precipitate falls, which consists in large part of free selenium. The pale orange-yellow filtrate from this precipitate yields by spontaneous evaporation a crystalline crust, which under the microscope is seen to be made up chiefly of minute, deep red prisms. These crystals are so very unstable that we could obtain but a very small quantity of them, and in a somewhat impure condition. They yielded 48'31 pel' cent of gold, whereas the salt KAu(CSeN)2' analogous to the potassio-aurous sulphocyanate of Cleve, should contain but 4B·94. As the new salt was prepared by a method precisely similar to that which gave Cleve his suI ph ocyanate, there can be little doubt that we had to deal with the corresponding seleniocyanate, mixed with free gold. If we had been able to command larger quantities of material, we might have been able to prepare the compound in a state more nearly approaching purity.
No seleniocyanate resembling Roesler's potassium chromosulphocyanate, KoCr(CSN), 2' 8H 3 0,* could be obtained.
When aqueous solutions of chrome alum and potassium seleniocyanate are mixed, selenium is precipitated, and no trace of any double salt seems to be formed.
VIII.
On the Electrolytic estimation of .1lfercury. In 1865, Wolcott Gibbs published his well known method for the electrolytic estimation of copper. t More recently, Merrick has shown that a modification of the same process is applicable to nickel and to zinc.:j:
Having occasion recently to make a number of copper determinations by this method, it naturally occurred to me that it might be extended still farther, especially to the cases of cadmium and mercury. With cadmium I was disappointed; but with mercury, successful. Cadmium may indeed be completely precipitated by electrolysis from an ammoniacal solution, but it comes down in a spongy, l'0rous form, enclosing various impurities which cannot be readily washed out. Accordingly the results came out several pel' cent too high. The mercury, however, gave results in every respect satisfactory.
A solution of mercuric chloride, slightly acidulated with sulphuric acid, was placed in a platinum dish connected with the zinc pole of a six-cell Bunsen's bichromate battery. The wire from the carbon pole terminated in a thin slip of platinum foil, which dipped into the solution. At first, mercurous chloride was precipitated, but this by degrees was reduced to the metallic state, so that after an hour or so there remained in the dish a clean mass of mercury, covered by a solution in which ammonia failed to produce the slightest turbidity. When I poured off this clear acid solution the mercury became covered with a thin tarnished film, which at first annoyed me con~ siderably. I soon found, however, that this annoyance could be avoided very easily. I simply drew off the solution from above the mercury by means of a pipette, and replaced it with clean water j domg this several times before disconnecting the platinum dish from the battery. Then, upon decanting the very feebly acid supernatant liquid, the metal remained perfectly bright and clean. It was only neceRsary after this to rinse thoroughly with pure water, then with alcohol, and lastly with ether, and to dry under the receiver of an air-pump. Two determinations made with mercuric chloride gave respectivel.y 73'76 and 73'85 per cent of mercury. Theory 73'80. There are no difficulties in the process, and no appreciable sources of error. Although I have made actual determinations of mercury only with the chloride, I have tested other salts of the metal and have found that the precipitation is similarly perfect. In one instance I employed a solution of mercury containing a heavy precipitate of basic sulphate. This precipitate was readily and completely decomposed by the electric current, so that ultimately nothing but metallic mercury remained visible in the solution. In every case, mercurous compounds appear to be thrown down first, so that their final disappearance furnishes a sharp end reaction to indicate when the operation is complete.
IX. Some Specific Gravity Determinations.
The following specific gravity determinations represent work done by my students and myself during the school year 1877-1878. '1'hose portions of the work which were entrusted to students were carried out under my immediate supervision, and every precaution was taken to ensure a fair degree of accuracy. The salts were all weighed in benzol, and the figures refer to water at its temperature of maximum density as unity. :j: BOdeker gives a sp. gr. of 3'6254, 12'. Jahresb., 1860.
!:i Topsoe, Chern. Centralblatt, iv, 76, found 2'968.
Potassium isobutyldisulphocarbonate, also determined by Miss Stallo, has a specific gravity of 1'3713, 15°; and 1'3832, 14°'5, A particularly interesting series of obsel'vations was made by Miss Stallo upon the formates and acetates of cobalt and nickel. I am unable to find any adequate account of these salts beyond the mere fact that they form crystalline crusts. Even the water of crystallization in them seems hitherto not to have been determined. Miss Stallo prepared these compounds by dissolving the carbonates of the metals in the respective acids, estimated the water contained in them, and determined the density. The formates of cobalt and nickel crystallize with two molecules, and the acetates with four molecules of water. The sp. grs. are as follows:
Cobalt formate, 2'1286, 22°; 2'1080, 20°'2. Nickel" 2'1547,20°'2. Cobalt acetate, 1'7031,15°'7; 1'7043, 18°'7. Nickel" 1'7443, 15°'7; 1'7346, 17°'2, Miss Stallo also prepared, with a view to future description, the cobalt and nickel salts of monochloracetic and trichloracetic acids. These salts are readily crystallizable, and seem likely to be interesting. Cobalt valerate, which Mr .
• T. L. Davis attempted to prepare, was obtained. by him only as a red, gumm,Y mass, of a very unsatisfactory character.
Another series of experiments having a certain theoretical interest, relates to some salts analogous to the sulphovinates. The data obtained are as follows:
Barium methylsulphate, Ba(CH3)2(S04)2' 2H 2 0, 2'273, 19°'2; and 2'279, 21°'2, determined by Dr. Geppert. Barium ethylsulphate, 2'080, 21 0 '7; 2'0714, 22°'6; Dr, Geppert. Barium propylsulphate, 1'839, 20°'5; 1'844, 20°'5; Dr. Geppert, Barium isobutylsulphate, 1'778, 21°'2; 1'743, 24°'2; Mr. W. H. Schuermann. Barium amylsulphate; 1'623,21°'2; 1'632,22°; Mr, John Whetstone, If now, we calculate the molecular volumes of these salts, we shall find them separated by approximately equal differences, If we assume these differences to be really equal, and distribute the experimental error among the several salts, we can get the following interesting series of theoretical values, Methylsulphate, molec, vol. 176, calc. sp It will be seen that all these calculated specific gravities agree closely with those actually found; and that, curiously enough, the molecular volumes thus assumed are exact multiples by whole numbers of Kopp's well known value for hydro, gen, 5'5, Are these regularities mere coincidences, or do they indicate the existence of some general law?
I may give, in conclusion, a few determinations of specific gravity made by myself.
Potassium Thallium tellurate. For this compound, hitherto undescribed, I can give only a few preliminary facts. By a series of mishaps my material became exhausted, so that I was unable to complete the investigation of the substances obtained. Metallic thallium is not attacked even by a boiling solution of telluric acid. When, however, a solution of ammonium tellurate is added to one of thallium nitrate, a heavy white precipitate falls, somewhat resembling silver chloride, This precipitate, dried at 100°, has asp. gr, of 5'687, 22°; and 5'712, 20°. Heated to about 180° it turns to a pale straw-yellow color, and loses 1'46 per cent of water. The specific gravity of this yellow salt is 6'742, 16°; 6'760, 17°'5, Heated to redness, the thallium tellurate fuses, and is reduced to tellurite. This, when hot, is almost black; but solidifies ou cooling, to a clear lemon-yellow glass. The exact composition of these salts remains to be determined, and I hope to return to them at some future time.
